SUMMARY In a survey of 36 histologically normal rectal biopsies, plasma cell counts were recorded at different depths of the lamina propria. The necessity of surveying the lamina propria at every level from the muscularis mucosae to the epithelium, in order to obtain an accurate estimate of plasma cell frequency is demonstrated. The relative accuracy of counting smaller areas of lamina propria is tested and the ratio of epithelium to lamina propria area established.
During the last 20 yr, various studies have attempted to apply the techniques of quantitative histology to the gut mucosa. '-5 The studies of Crabb6 and coworkers were influential and gave detailed techniques for estimating absolute numbers of immunoglobulin-containing cells in various parts of the gut "interstitium." Crabbe concluded that the rectal lamina propria (based on five biopsies) contained around 183 000 immunoglobulin-containing cells per cubic millimetre.' 2 These figures are derived from celldensities obtained from maximum-concentration areas, although the cell density varies substantially within the lamina.
The purpose of this study is to establish a method for counting that allows for this variation. While absolute concentrations of cells are not readily obtainable, relative concentrations can be obtained and are valuable for comparing disease groups.68
They may also be used for repeat studies on individual patients.
Patients and methods
Rectal biopsies were obtained at approximately 10 cm from two groups of patients: firstly, 18 individuals with minor bowel symptoms and secondly, 18 patients presenting with non-Hodgkin's lymphoma in whom the biopsy was part of a presentation assessment. The age distribution for the patients in this study was similar for both groups. Cell counts were performed only on samples that The tissue areas were measured by adopting the point-counting method of Weibel using the gridintercepts of a 1 cm graticule grid placed in one eyepiece of a standard Leitz binocular microscope. The x 40 objective was used with x 10 eyepieces.
Serial fields were examined travelling from epithelium (lumen) to muscularis mucosae until 1000 grid intercepts (points) had landed upon the lamina propria (Fig. 1) . The amount of lamina required for survey was determined by reference to the work of Dunnill (MS Dunnill, personal communication 1981) ." In an attempt to allow for atrophy or oedema, points landing on the epithelium in each field were also recorded.
The amount of full-thickness lamina surveyed was assessed by recording the relative length of muscularis bordering upon the counted area. This was obtained by recording the number of vertical grid lines intercepting the upper border of the muscularis during the cell-counting (Fig. 1 ). From these measurements it was possible to estimate (a) the total K cell count and the total X cell count per unit area of lamina propria; (b) the relative area of epithelium; (c) the cell counts at differ- ent levels of the lamina propria. An index of the specimen quality was obtained by examining the length of muscularis mucosae as well as the relative area of epithelium.
Results
The results for the two groups of patients were not significantly different (Student's t test) and they were therefore combined to give a single group of 36. The number of fields required to reach 1000 grid intercepts of lamina propria varied from 18 to 30 with a mean of 24. In four cases, between 800 and 950 points were scored because the countable area of biopsy was insufficient to produce 1000 intercepts. Figure 2 illustrates the relative density of plasma cells in the lamina propria adjacent to the epithelial border and in lamina adjacent to the muscularis mucosae. These figures were obtained by the aggregation of six fields in each region of the lamina. The mean count for each specimen is also shown.
The cell concentration in these two regions of lamina are markedly different, the cell density on average being about five times as great in the epithelial region of lamina as against the muscularis The results show the importance of counting plasma cells at all depths of the lamina propria. In a review, Skinner and Whitehead,'2 quoted the values for cell concentrations obtained by Crabbe et al. 12 The latter clearly stated that his figures were to be regarded as maxima and subsequent workers confirmed only the ratios of heavy chain classes found in that study.3-5 While Skinner and Whitehead criticised the derivation and use of such absomu.
lute figures, it has not been previously shown that *. :*these maxima could be over twice the true mean concentration. *U*U@The point counting method was a reliable way of .@ estimating the ratio of lamina to epithelium and there was little variation in the relative areas amongst specimens. The greater variability in muscularis length estimations is mainly due to specimen curling which gives a falsely low estimate of the 
